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ABSTRACT 

The NASA Technology Appl ica t ions  Team a t  S tanford  Research I n s t i t u t e  has  
been a c t i v e  i n  t h e  technology t r a n s f e r  program s i n c e  J u l y  1, 1969, under 
Cont rac t  NASw-1992 a The SRI Technology Appl ica t ions  Team has been working 
i n  t h e  a r e a s  of C r i m i n a l i s t i c s ,  T ranspor t a t ion ,  and A i r  P o l l u t i o n ,  The 
team i s  s t a f f e d  by: 

Charles J .  Cook, Ph.D., Supervisor 

Joseph G. Berke, M.S., P r o j e c t  D i r e c t o r  and Transpor t a t ion  
Brian Pa rke r ,  D . C r i m . ,  J . D . ,  C r i m i n a l i s t i c s  
Aryeh H. Samuel, Ph.D., C r i m i n a l i s t i c s  
Paul V.  Rober t s ,  Ph.D., A i r  P o l l u t i o n  
Richard 0. B lun t ,  B.S.M.E., T ranspor t a t ion  
Ruth M.  L izak ,  Research A s s i s t a n t  

Executive D i r e c t o r ,  Phys ica l  Sciences Div is ion  

I n  a d d i t i o n ,  an advisory  committee provides continued guidance and 
d i r e c t i o n  t o  t h e  Technology Appl ica t ions  Team e f f o r t .  
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I AGENCIES CURRENTLY UTILIZING SERVICES 
OF THE TECHNOLOGY 

Alameda County S h e r i f f  ' s Off i ce 
Pleasanton ,  C a l i f o r n i a  . 

Bay Area A i r  P o l l u t i o n  
Cont ro l  D i s t r i c t  

San Franc isco ,  C a l i f o r n i a  

C a l i f o r n i a  Department 
of Agri c u l t u r e  

Sa cramento, C a l i f o r n i a  

Cal i f o r n i  a Div i  s i  on 
of Bay T o l l  Crossings 

San F ranc i sco ,  C a l i f o r n i a  

C a l i f o r n i a  Div i s ion  of Highways 
Sacramento, C a l i f o r n i a  

C a l i  f o r n i  a Medi cal Fa c i l i  t y  
Department of Cor rec t ions  

Vacavi l l e  , C a l i f o r n i a  

Center f o r  Urban Regionalism 
Kent, Ohio 

Contra Costa County 
Of f i ce  of t h e  Sheriff-Coroner 

Martinez,  C a l i f o r n i a  

Criminal I d e n t i f i c a t i o n  
and I n v e s t i g a t i o n  Bureau 

Sa cramento , C a l i f o r n i a  

Fairbank Highway Research S t a t i o n  
Washington, D.C,  

Federa l  Highway Administration 
Washington, D .C. 

Federa l  Rai l road  Administration 
Washington, D.C .  

Highway Research Board 
Washington, D.C. 

APPLICATIONS TEAM 

Highway Sa fe ty  Research I n s t i t u t e  
Ann Arbor, Michigan 

I n s t i t u t e  of T r a f f i c  
and Transpor t a t ion  Engineering 

Richmond , C a l i f o r n i a  
Los Angeles, C a l i f o r n i a  

I n t e r n a  ti onal Assoc ia t ion  
of Chiefs  of P o l i c e  

Washington, D.C. 

Long Beach P o l i c e  Department 
C r i m e  Laboratory 

Long Beach, C a l i f o r n i a  

Los Angeles County 
A i r  P o l l u t i o n  Control D i s t r i c t  

Los Angeles, C a l i f o r n i a  

Los Angeles County 
Department of t h e  Chief Medical 
Examiner-Coroner 

Los Angeles, C a l i f o r n i a  

Los Angeles County S h e r i f f ' s  Of f i ce  
Los Angeles, C a l i f o r n i a  

Los Angeles P o l i c e  Department 
S c i e n t i f i c  I n v e s t i g a t i o n s  Div i s ion  

Los Angeles, C a l i f o r n i a  

Marin County S h e r i f f ' s  O f f i c e  
San Rafae l ,  C a l i f o r n i a  

Montana Highway Commission 
Helena , Montana 

Nat iona l  Highway T r a f f i c  
S a f e t y  Adminis t ra t ion  

Washington, D.C.  

Oakland P o l i c e  Department 
C r i m i n a l i s t i c s  Sec t ion  

Oakland, C a l i f o r n i a  
Highway Sa fe ty  Research Center  

Chapel H i l l ,  North Caro l ina  
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Ohio Highway Transpor t a t ion  
Research Center 

Eas t  L i b e r t y ,  Ohio 

Orange County Coroner 's  Of f i ce  
Orange, C a l i f o r n i a  

Orange County S h e r i f f  ' s Off i ce 
Santa Ana, C a l i f o r n i a  

Pennsylvania Department 
of T ranspor t a t ion  

Harr i sburg ,  Pennsylvania 

R ive r s ide  County S h e r i f f ' s  Of f i ce  
R ive r s ide ,  C a l i f o r n i a  

Sacramento County Coroner 's  Of f i ce  
Sacramento, C a l i f o r n i a  

Sacramento County 
O f f i c e  of t h e  D i s t r i c t  At torney  

Sacramento, C a l i f o r n i a  

Sacramento S t a t e  College 
Sacramento, C a l i f o r n i a  

San Bernardino County 
S h e r i f f ' s  Of f i ce  

San Bernardino, C a l i f o r n i a  

San Franc isco  Coroner 's  O f f i c e  
San F ranc i sco ,  C a l i f o r n i a  

San F ranc i sco  P o l i c e  Department 
San Franc isco ,  C a l i f o r n i a  

San J o s e  Departments of P u b l i c  Works 
and T r a f f i c  Engineering 

San J o s e ,  C a l i f o r n i a  

San Mateo County S h e r i f f ' s  O f f i c e  
Redwood C i t y ,  C a l i f o r n i a  

Santa Clara  County 
La bora t o r y  of Criminal i s t i cs 

San J o s e ,  C a l i f o r n i a  

Transpor t a t ion  Sys tems Center 
Cambridge, Massachusetts 

U.S. Department of T ranspor t a t ion  
Washington, D.C.  

Walter Reed Army I n s t i t u t e  
of Research 

Washington, D.C.  

Washington S t a t e  
Department of Highways 

01 ympi a , Was h i  ng t on 

Southern C a l i f o r n i a  
Rapid T r a n s i t  D i s t r i c t  

Los Angeles, C a l i f o r n i a  
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11. POTENTIAL APPLICATIONS 

During t h i s  r e p o r t i n g  pe r iod ,  seven p i eces  of technology have 

reached p o t e n t i a l  t r a n s f e r  s t a t u s .  This ca tegory  embraces technology 

t h a t  the team has matched t o  problems of u s e r  agencies but  tha t  the 

u s e r s  have not  implemented i n t o  t h e i r  ope ra t ing  procedures.  Reasons 

for t h i s  l ack  of implementation are many. The NASA technology may 

r e q u i r e  mod i f i ca t ion  t o  comply wi th  the u s e r ' s  c o n s t r a i n t s  and spec i -  

f i c a t i o n s .  

must be developed for producing more. Funding is always a problem, 

and any good i n t e n t i o n s  of t h e  u s e r  may be a f i s c a l  year away. 

Perhaps the  u n i t  or device  i s  "one of a kind, ' '  and a means 

The seven p o t e n t i a l  t r a n s f e r s  reached dur ing  the  f i r s t  h a l f  of 

t h i s  c o n t r a c t  year  a r e  descr ibed  on the  fo l lowing  pages. 
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P o t e n t i a l  Appl ica t ion  Report  f o r  Problem SRI/C-l 
"hIeasuring Ref l ec t ion  Spectra  of V e r y  Small Samples" 

TA Team Personnel :  A .  H .  Samuel and B .  Parker  

C r i m i n a l i s t s  o f t e n  need t o  i d e n t i f y  an automobile from a small  

amount of p a i n t  scraped a t  t h e  scene of a crime. This  a p p l i e s  i n  most 

cases  t o  hit-and-run acc iden t s  where p a i n t  chips  a r e  recovered n e a r  t h e  

v ic t im.  Sometimes s e v e r a l  square cent imeters  of p a i n t  a r e  recovered,  

sometimes only a mi l l imeter  or s o .  Current  l abora to ry  procedure ca l l s  for 

v i s u a l  comparison of t h e  eviclence \ v i  t h  se t s  of s tandard  p a i n t s  suppl ied  

by car  manufacturers ,  us ing  a b inocular  microscope. 

A s o l u t i o n  t o  t h i s  problem was rece ived  from Dr. Fred Paul  of 

Goddard Space F l i g h t  Center  (Figure 11, a s  folloivs: 

"hIeasurement of t h e  r e f l e c t a n c e  spectrum of small  samples can be 
accomplished i n  spectrophotometers  Lvhi ch use an i n t e g r a t i n g  sphere  by 
i n s e r t i n g ,  i n  p l ace  of t he  usual  sunmple, a p l a t e  car ry ing  a s tandard  
microscope o b j e c t i v e  a t  the  f o c a l  p o i n t  a t  which t h e  small  sample t o  
be measured i s  p laced .  

"The microscope o b j e c t i v e  se rves  t o  convey t h e  i l l umina t ing  beam 
t o  the  sample and t o  r e t u r n  t h e  r e f l e c t e d  l i g h t  t o  the  i n t e g r a t i n g  
sphe re ,  For t he  sma l l e s t  sample mentioned (1 mm square)  a 10 x PITA 0 .25 
o b j e c t i v e  would be s a t i s f a c t o r y .  Th i s  cos t s  about $ 2 5 .  AIaking a f i t -  
t i n g  f o r  t he  sample p o r t  of t h e  i n t e g r a t i n g  sphere  and a means of holding 

TA-8368-2 

FIGURE 1 PAINT CHIP ANALYSIS 
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t h e  small  sample a t  t h e  f o c a l  po in t  of t h e  o b j e c t i v e  i s  n o t  l i k e l y  t o  
be expens ive ,  

The spectrophotometer w i th  t h e  small sample attachment would r e q u i r e  I t  

a new photometr ic  c a l i b r a t i o n .  T h i s  can be accomplished by modifying 
the  comparison beam or b y . i n s e r t i n g  i n  the  smal l  sample compartment a 
s tandard  of known r e f l e c t a n c e  c h a r a c t e r i s t i c s ,  e .g . ,  smoked magnesium 
oxide.  This  r e c a l i b r a t i o n  can be e f f e c t e d  without changing the c a l i -  
b r a t i o n  of t h e  u n i t  f o r  i t s  normal use .  That i s  t o  say ,  removal of the  
small sample attachment can r e t u r n  t h e  ins t rument  t o  i t s  normal use con- 
d i t i o n  without f u r t h e r  adjustment.  Thus, the  proposed system i s  inexpen- 
s i v e ,  e a s y  t o  c a l i b r a t e ,  and does not  have any adverse e f f e c t  on t h e  
spectrophotometer t o  which i t  i s  a t t ached . "  

The s o l u t i o n  was presented  t o  the u s e r s  who were e n t h u s i a s t i c  but 

lacked the equipment, t i m e ,  and s t a f f  t o  perform any e v a l u a t i o n  of the 

sugges t ion .  F i n a l l y ,  a f t e r  a long wa i t ing  per iod  f o r  u se r  e v a l u a t i o n ,  

t h e  TA Team obtained p a i n t  samples from t h e  crime l a b o r a t o r i e s  and gave 

them t o  Dr. Pau l ,  who then  demonstrated the  f e a s i b i l i t y  of h i s  sug- 

g e s t i o n .  Dr. Paul examined only  t h r e e  samples and e s t a b l i s h e d  t h e  

need f o r  more adap t ive  r e sea rch .  These experiments were performed 

i n  November 1970. 

There may be many a d d i t i o n a l  uses  f o r  t h i s  technique i n  performing 

var ious  matching d u t i e s  i n  and around a crime l a b o r a t o r y .  

Curren t  S t a t u s :  The method i s  f e a s i b l e  and has been demonstrated.  

Addi t iona l  r e s e a r c h ,  p r e f e r a b l y  performed under t he  guidance of Dr. Paul 

a t  GSFC, i s  r equ i r ed  t o  d e s c r i b e  completely the method, t h e  equipment, 

and the  r e s o l u t i o n  of t he  system. The TA Team working w i t h  Dr. Paul  and 

GSFC hopes t o  pub l i sh  t h i s  in format ion  i n  a c r i m i n a l i s t i c  j o u r n a l .  This  

would provide t h e  crime l a b o r a t o r i e s  w i t h  a j u s t i f i c a t i o n  f o r  t h e  pur- 

chase of necessary  equipment and t h e  inco rpora t ion  of t h i s  technology 

i n t o  t h e i r  d a i l y  ope ra t ing  procedures 

Impact on t h e  Pub l i c :  Based on the exper ience  of our c r i m i n a l i s t  

on the  Team, and i n  conversa t ion  w i t h  t h e  crime l a b o r a t o r i e s ,  t he  

fo l lowing  informat ion  was prepared: 

O f  the  50,000 f a t a l i t i e s  annua l ly ,  i f  on ly  0.5%, or 250 cases ,  were 

decided by unquestionable phys ica l  evidence and never brought t o  t r i a l ,  

t h e  sav ings  t o  t h e  p u b l i c  would be a s  follows: 

5 



N o  Phvsi c a l  Evidence Phvsi c a l  Evidence 

Laboratory Costs  
I n v e s t i g a t i o n s  
Legal Costs  

0 9 Man Day 
3 Man Days 3 Man Days 
2 Man Days 9 Man Day 

T r i a l  Costs  (20 people/day, 100 Man Days 0 
5 day average) 

105 Man Days 4 Man Days 

Savings: 101 man days/case a t  $5/hr = $4040/case (assuming 0.5% 
of 50,000 f a t a l i t i e s  come t o  t r i a l )  = $1,000,000/yr. 

. .  

I n  a d d i t i o n ,  t h e r e  are more than  1,000,000 i n j u r y  acc iden t s  without  

f a t a l i t i e s .  Many of these a l s o  r e q u i r e  c r imina l  i n v e s t i g a t i o n s  i n  which 

s imi la r  sav ings  per  case a r e  poss ib l e .  Also,  most f a t a l i t y  and se r ious -  

i n j u r y  acc iden t s  g ive  r ise  t o  c i v i l  damage s u i t s  * 

of t h e  t o r t - f e a s o r  w i l l  b r ing  about a judgment t h a t  averages $100,000 i n  

f a t a l i t y  cases  and a p ropor t iona te  amount i n  i n j u r y  cases .  

estimate g iven  i n  the  t a b l e  i s  very conserva t ive .  

Correct  i d e n t i f i c a t i o n  

Thus, the value 

P o t e n t i a l  Appl ica t ion  Report r e l a t e d  , t o  Problem SRI/Cy12 
Morphine Analysis  i n  Urine Samples" 1 1  

TA Team Personnel:  B. Parker  

M r .  Ronald J .  P h i l i p s  of NASA-TUD contacted A m e s  Research Center 

and asked them t o  consider  t h e  New York Ci ty  problem of ana lyz ing  morphine- 

conta in ing  u r i n e  from suspected he ro in  u s e r s .  Urine samples are co l l ec t ed  

and a r e  analyzed by p r i v a t e  f i r m s .  Although the  l abora to ry  a n a l y s i s  

r e q u i r e s  only three hours ,  these f i r m s  r ece ive  the samples l a t e  and cannot 

r e t u r n  the  r e s u l t s  i n  less than  three days from sampling. For l e g a l  or 

p r a c t i c a l  reasons ,  t he  suspec t s  cannot be held f o r  t h a t  l eng th  of t i m e  

and a r e  o f t e n  r e l e a s e d  before  t h e  a n a l y t i c a l  r e s u l t s  a r e  r ece ived ,  The 

ques t ion  posed is: Can the  a n a l y s i s  be acce le ra t ed  and s t i l l  m e e t  ev i -  

d e n t i a l  requirements? 

Discussions w i t h i n  and between the  groups directed by D r .  John Parker  

and M r .  John Dimeff took p l ace  dur ing  the week of December 6 t h  and were 
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a t tended  by SRI TA Team r e p r e s e n t a t i v e  D r ,  Brian Pa rke r .  One d i scuss ion  

included a r e p r e s e n t a t i v e  from the  C a l i f o r n i a  S t a t e  Bureau drug l a b o r a t o r y  

i n  San Franc isco ,  M r .  Charles H a l l .  The outcome of t h e  d i scuss ions  w a s  

a p l an  t o  w r i t e  a proposal f o r  an  au tomat ic  device  capable of provid ing  

on - the-scene a n a l y s i s  of a u r i n e  specimen. 

D r .  John Parker  has taken  the  l ead  i n  prepar ing  the  proposa l  d r a f t .  

The SRI TA Team w i l l  e v a l u a t e  t h i s  d r a f t  w i t h  r e s p e c t  t o  f o r e n s i c  needs 

and t r a n s f e r  the  technology t o  the  u s e r s .  

B a s i c a l l y ,  the proposal w i l l  advocate a column capable of complexing 

the  morphine s p e c i f i c a l l y .  Th i s  morphine complex w i l l  a c t i v a t e  an auto- 

ma t i c  s ens ing  t r ansduce r .  I n  a d d i t i o n ,  the  c h a r a c t e r i s t i c  r a t e  of d i s -  

placement of t h e  morphine along the  column w i l l  be measured. These two 

c h a r a c t e r i s t i c s ,  chemical and p h y s i c a l ,  g ive  s u f f i c i e n t  in format ion  t o  

i d e n t i f y  morphine. 

Successfu l  completion of t h i s  proposed work would be another  s o l u t i o n  

t o  SRI/C-12. I t  would open another  l i n e  of development f o r  an ana lyze r  

t o  detect  a l l  drugs through a g e n e r i c  mode of molecular i n t e r a c t i o n s .  

P o t e n t i a l  Appl ica t ion  Report for Problem SRI/C-22 
"Simple Methods of Analysis f o r  Metals and Metal Products" 

TA Team Personnel:  B. Parker  

The s o l u t i o n  was d iscovered  from manual s ea rches  of the  Tech B r i e f s - -  

TB 70-10520 from Langley Research Center .  

c r i m i n a l i s t i c s  enabled the r ecogn i t ion  of t h i s  brief a s  a p o s s i b l e  s o l u t i o n  

t o  a problem i n  crime l a b o r a t o r i e s .  The s o l u t i o n  was presented  t o  a l o c a l  

u s e r  f o r  e v a l u a t i o n  and comment e I t  cons is ted  of a scheme f o r  chemical 

s p o t  t e s t i n g .  

been c i r c u l a t e d  t o  s e v e r a l  c r i m i n a l i s t i c  l a b o r a t o r i e s .  

The TA Team exper ience  i n  

Th i s  scheme i s  embodied i n  a Langley p u b l i c a t i o n *  t h a t  has 

Metal o b j e c t s  a r e  f r equen t  i t e m s  i n  c r imina l  cases, e . g . ,  o b l i t e r a t e d  

s e r i a l  number p l a t e ,  toolmark on l o c k ,  bomb fragments.  Determination of 

m e t a l l i c  composition can f a c i l i t a t e  o the r  ana lyses  a s  w e l l  a s  s e r v e  t o  

a 



i d e n t i f y  the source .  A spec t rographic  approach i s  not  always a v a i l a b l e  

i n  crime l a b o r a t o r i e s ,  whereas a w e t  chemical approach i s  e a s i l y  u t i l i z e d .  

Common chemicals,  e i t h e r  l abora to ry  s tock  i t e m s  or e a s i l y  ob ta inab le ,  

should c o n s t i t u t e  t h e  necessary r eagen t s .  The method should be r ap id  i n  

most i n s t a n c e s ,  w i th  a complete a n a l y s i s  tak ing  less than an hour.  The 

metal o b j e c t  should be e s s e n t i a l l y  undamaged. 

Current  S t a tus :  A s  soon a s  s tandards  a r e  a v a i l a b l e ,  t h e  l a b o r a t o r i e s  

w i l l  i nco rpora t e  t h i s  NASA technology i n t o  t h e i r  ope ra t ions .  The TA Team 

w i l l  a t t e m p t  t o  ob ta in  t h e  means t o  p r o v i d e  t h e  l a b o r a t o r i e s  wi th  

s t anda rds ,  by purchasing rod H o c k  of c e r t i f i e d  meta ls ,  1- t o  2- in .  d i a .  

These would be cu t  i n t o  $- t o  $- in . - thick specimens. 

t he  common metals described i n  the suppor t  package of the  br ief--roughly 

75 d i f f e r e n t  meta ls .  I n  a d d i t i o n  the  TA Team adv i so r s  a t  t he  I n s t i t u t e  

could perform t e s t s  on the method and perhaps hold a one-day seminar f o r  

the  l o c a l  crime l abora to ry  personnel .  

We propose t o  use 

Impact: T h i s  impact i s  e s s e n t i a l l y  s i m i l a r  t o  t h a t  of SRI/C-1. Any 

cases  t h a t  can be s e t t l e d  without cour t  t r i a l s  w i l l  r e s u l t  i n  g r e a t  savings 

t o  the  p u b l i c  and w i l l  provide the l a b o r a t o r i e s  w i t h  another  t o o l  f o r  quick 

apprehension of p e r p e t r a t o r s .  

* 
Technical Support Package f o r  TB 70-10520, "Nondestructive Rapid 
I d e n t i f i c a t i o n  of Metals and Alloys by Spot T e s t s . "  
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P o t e n t i a l  Appl ica t ion  Report f o r  Problem SRI/T-19 
"Nondestructive Measurement of t h e  Thickness of Po r t l and  Cement Concrete 
pavement s 'I 

TA Team Personnel:  J. G .  Berke 

The n e c e s s i t y  f o r  a nondes t ruc t ive  measuring device  i s  r e l e v a n t  t o  

both newly-constructed pavements and o lde r  ones. For new cons t ruc t ion ,  

t h e  requirement i s  based on e n s u r i n g  t h a t  cons t ruc t ion  s p e c i f i c a t i o n s  have 

been m e t  before  f i n a l  payment t o  t h e  c o n t r a c t o r .  For example, i f  t h e  con- 

crete th i ckness  i s  reduced by % inch, a con t r ac to r  could reduce h i s  cos t  

by approximately $2000/mile, assuming a 40-ft-wide highway and concre te  

cos t ing  $ l2 /cubic  yard .  

s l a b  a f t e r  t h e  pavement has set .  There a r e  no methods a v a i l a b l e  t h a t  

monitor t h e  pavement th i ckness  a s  i t  i s  app l i ed .  

system a l o n e ,  where 43,000 m i l e s  of completed highway rep resen t  65% of t h e  

t o t a l ,  cores  are taken  every  4 m i l e ,  a t  a c o s t  of $30 per  core .  

cor ing  r a t e ,  i t  would c o s t  about $2.7 m i l l i o n  f o r  t h i s  one f u n c t i o n  on t h e  

remaining 22,000 m i l e s ,  The cos t  would be even g r e a t e r  i f  w e  cons ider  a l l  

new roads  t o  be b u i l t  and maintained t h e r e a f t e r .  I n  a d d i t i o n ,  a g r e a t  

d e a l  of d a t a  can be r a p i d l y  c o l l e c t e d  on t h e  wearing p r o p e r t i e s  of concre te ,  

t h e  e f f e c t s  of weather cond i t ions ,  t h e  e f f e c t s  of va r ious  de- ic ing  chemicals, 

and t h e  e f f e c t s  of t i r e  wear t o  t h e  pavement. 

Current measurement methods r e q u i r e  cor ing  of t h e  

On the  i n t e r s t a t e  highway 

A t  t h i s  

The importance of t h i s  mat te r  has r e s u l t e d  i n  two p r o j e c t s  sponsored 

by t h e  Nat iona l  Cooperative Highway Research Program. The f i r s t  programs 

i n  FY 64 and FY 65 were conducted w i t h  I I T R I  under t h e  d i r e c t i o n  of 

K .  E .  F e i t h  and S .  D. Howkins. These programs inc luded  (1) s tudy  of a l l  

p a s t  and p resen t  methods of measuring th i ckness  of highway pavements t o  

determine whether any were s u i t a b l e ,  (2) f e a s i b i l i t y  s tudy  of proposed 

methods then  under development, (3 )  proposa ls  f o r  o t h e r  f e a s i b l e  methods, 

and (4) recommendations f o r  promising methods for development of i n s t r u -  

mentation. This r e s e a r c h  r e s u l t e d  i n  t h e  NCHRP Report No. 52, Measurement 

of Pavement Thickness by Rapid and Nondestructive Methods." 

I?  
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The second program, funded f o r  FY 71, w i l l  eva lua te  and f i e l d  test  

e x i s t i n g  systems of i n spec t ion  t e s t i n g  t o  determine pavement th ickness  

and r e in fo rced  steel  p o s i t i o n  a t  t he  cons t ruc t ion  s i t e ,  e i t h e r  before  or 

a f t e r  t he  concrete  has hardened, The purpose of t h i s  program, under way 

w i t h  t he  Pennsylvania Department of Highways, i s  e l imina t ion  or substan-  

t i a l  reduct ion  of t he  coring process .  During t h i s  program, the  s t a t e  of 

Pennsylvania became aware of two NASA Tech Br i e f s :  

TB 68-10183, "Detection and Location of M e t a l l i c  Objects  Imbedded 

TB 70-10107, "Detection and Locat ion of Metal Fragments i n  the  

i n  Non-Metallic S t r u c t u r e s ,  June 1968. 

Human Body," February 1970. 

The s c i e n t i s t s  a r e  Robert L. Brown and Robert W .  Neuschaefer of Marshall  

Space F l i g h t  Center .  The  briefs r e s u l t e d  from a NASA con t rac t  t o  d e t e c t  

t he  foam i n s u l a t i o n  th ickness  on the  Saturn S-2 rocke t  s t a g e  (North 

American Avia t ion) .  

Pennsylvania contacted MSFC, and work was begun w i t h  Mr. Brown t o  

develop t h i s  i t e m  f u r t h e r .  The SRI TA Team was informed of t h i s  working 

r e l a t i o n s h i p  by t h e  Highway Research Board i n  Washington, D.C. ,  dur ing  a 

v i s i t .  The Technology U t i l i z a t i o n  Of f i ce  a t  Marshall  l earned  of t h i s  

problem statement  through one of our monthly r e p o r t s .  

This  device (Figure 2)  i s  b a s i c a l l y  an e l e c t r o n i c  metal d e t e c t o r ,  

s e n s i t i v e  t o  the  detector-metal  d i s t a n c e ;  i t  d e t e c t s  a sheet of metal  f o i l  

l a i d  on the  base course before  paving. The  f o i l  can be of any inexpensive 

metal ,  12 t o  1 8  inches  square w i t h  a minimum th ickness  of 0.02 m i l .  During 

t h i s  program the  S t a t e  of Pennsylvania a c t u a l l y  prepared s e c t i o n s  of their  

t e s t  t r a c k  wi th  f o i l  t o  test  the  Marshall device and a r e  now t e s t i n g  i t  

along w i t h  many o t h e r s ,  If t h i s  device i s  s u c c e s s f u l ,  i t  w i l l  be used i n  

a c t u a l  opera t ion  over a s i x - s t a t e  paving program t o  test accuracy,  reli-  

a b i l i t y ,  and ease  of opera t ion  under r e a l  condi t ions .  

M r .  Brown of MSFC p r o j e c t s  a commercial cos t  of about $500 pe r  u n i t .  

T h i s  i s  of g r e a t  importance i n  the  eva lua t ion  of the device because o the r  

p o t e n t i a l  u n i t s  a r e  s e l l i n g  f o r  $3000 and $4000 each ,  A survey taken by 
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TA-8368-3 

FIGURE 2 DEVICE FOR NONDESTRUCTIVE MEASUREMENT OF PORTLAND CEMENT 
CONCRETE PAVEMENTS 

one manufacturer i n d i c a t e s  t h a t ,  even a t  $4000, most s ta tes  would buy 

about 20 devices  . 
The savings  on road cons t ruc t ion  and maintenance ac ross  the  country 

and perhaps t h e  world c e r t a i n l y  would be g r e a t .  

Curren t  S t a tus :  T h i s  device  i s  c u r r e n t l y  under e v a l u a t i o n  by  the  

Un ive r s i ty  of Pennsylvania i n  conjunct ion  w i t h  the S t a t e  of Pennsylvania,  

Highway Department, working under a program w i t h  the  Highway Research 

Board. The r e s u l t s  of a l l  t h e  tests a r e  t o  be completed by January 1971. 

Pre l iminary  i n d i c a t i o n s  seem favorab le ;  however, u n t i l  the  eva lua t ions  

a r e  complete, no informat ion  w i l l  be r e l e a s e d .  
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P o t e n t i a l  Appl ica t ion  Report f o r  Problem SRI/T-43 

"Por tab le  Device f o r  Recording Eye Motion" 

TA Team Personnel :  J .  G .  Berke and B e  Parker  

A d e s c r i p t i o n  of a table-mounted oculometer (Figure 3 )  was uncovered 

i n  NASA pub l i ca t ion  "Medical Bene f i t s  from Space Research," page 14 .  

c a l l  t o  t h e  Technology U t i l i z a t i o n  Of f i ce  of E lec t ron ic s  Research Center 

d i sc losed  t h a t  t h i s  oculometer w a s  developed for ERC, under Cont rac t  

NAS 12-531, by Honeywell Radiat ion Center ,  Lexington, Massachusetts.  A 

summary r e p o r t  was i ssued  by John Merchant of Honeywell i n  October 1969. 

A 

TA-83684 

FIGURE 3 PORTABLE DEVICE FOR RECORDING EYE MOTION 
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When approaching a highway s i g n ,  do you read i t  from bottom t o  top ,  

or from r i g h t  t o  l e f t ?  Do t h e  co lors  or t h e  l e t te r  s i z e s , o r  bo th ,  a f f e c t  

t he  s i g n ' s  e f f ec t iveness?  Do f l a s h i n g  l i g h t s  near  a highway s i g n  s i g n i -  

f i c a n t l y  d i s t r a c t  you? These a r e  ques t ions  of i n t e r e s t  t o  r e sea rche r s  

i n  the  highway s i g n  a r e a . '  

I n  conjunct ion w i t h  t he  above ques t ions ,  one must a l s o  take  i n t o  

account the e f f e c t s  of f a t i g u e ,  n a r c o t i c s ,  and p o l l u t i o n  on the  d r i v e r ' s  

a b i l i t y  t o  follow s i g n s  and o the r  in format iona l  ma te r i a l  along the  highway. 

To s tudy  these  v a r i a b l e s  under f i e l d  condi t ions ,  i t  i s  d e s i r a b l e  t o  

provide a d r i v e r  w i t h  a head-mounted device t o  monitor eye motion and 

relate i t  t o  the  v i s u a l  scene ,  Current  devices  inc lude  a motion p i c t u r e  

camera w i t h  a s p l i t  view--one of t he  eye and one of t he  road ahead--that 

monitors eye motion. This  i s  s u f f i c i e n t  f o r  gross  eye motion. However, 

f o r  information on the e f f e c t s  of f a t i g u e ,  n a r c o t i c s ,  or p o l l u t i o n ,  w e  

must a l s o  s tudy  the  phys io logica l  v a r i a b l e s  such a s  pupi l  d i l a t i o n ,  b l ink  

r a t e ,  pup i l  p o s i t i o n ,  and the  r e l a t i o n s h i p  of these t o  t he  mental a l e r t -  

ness  of t h e  s u b j e c t .  

A device  such a s  t h e  one being developed by the  Federal  Aviat ion 

Adminis t ra t ion based on t h e  above-mentioned NASA development would a l s o  

be inva luab le  i n  the  a rea  of c r i m i n a l i s t i c s .  For i n s t a n c e ,  a f t e r  some 

adapt ive  s t u d i e s  the  device could be used a s  a noncontacting polygraph 

f o r  c r imina l  work. I t  a l s o  could be used a s  a stress l e v e l  i n d i c a t o r  by 

s tudying eye motion. A monitoring sys t em could be i n s t a l l e d  a t  a i r l i n e  

t i c k e t  counters  t o  d e t e c t  p o t e n t i a l  h i j a c k e r s  by abnormal stress l e v e l s .  

A s  an educa t iona l  t o o l ,  the device could monitor t he  v i s u a l  i n t a k e  

of a c r u i s i n g  p a t r o l  o f f i c e r ,  I t  could a l s o  record what a c r i m i n a l i s t  

looks f o r  i n  a crime scene.  Users of e i t h e r  a table-mounted or a por t ab le  

oculometer would be p l e n t i f u l  i n  j u s t  the  a r e a s  of c r i m i n a l i s t i c s  and 

t r a n s p o r t a t i o n ,  
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P o t e n t i a l  App l i ca t ion  Report f o r  Problem SRI/T-47 
Sewage Processor  f o r  Highway R e s t  Stops" 11 

TA Team Personnel:  J .  G .  Berke 

Throughout the  count ry ,  e s p e c i a l l y  along the  i n t e r s t a t e  highway system, 

a series of rest s t o p s  i s  being cons t ruc ted  t o  provide the  t r a v e l l i n g  

moto r i s t  w i t h  a comfort s t a t i o n ,  a p l a c e  t o  spend the  n i g h t ,  and s o  on. 

Since most of these s t o p s  a r e  i n r u r a l  a r e a s ,  some thought must be g iven  

t o  p re se rv ing  t h e  e c o l o g i c a l  surroundings by thoroughly process ing  t h e  

sewage e f f l u e n t  from the  comfort s t a t i o n .  

Cur ren t ly  t h e  problem i s  being handled by two methods. The first 

i s  t o  l o c a t e  s e p t i c  tanks  or l each ing  f i e l d s  near  t h e  rest s t a t i o n s .  

However, l o c a l  h e a l t h  r e g u l a t i o n s  impose c e r t a i n  requirements f o r  con- 

s t r u c t i n g  t h e  s e p t i c  a r e a s ,  I n  many cases ,  the l o c a t i o n  and e c o l o g i c a l  

surroundings do  no t  a l low compliance w i t h  the  r e g u l a t i o n s .  A second method 

uses chemicals and holding tanks  e T h i s  method r e q u i r e s  f r equen t  s e r v i c i n g  

and t r a n s p o r t i n g  of t h e  sewage t o  c e n t r a l  p rocess ing  p l a n t s  m i l e s  away 

from these r u r a l  rest s t o p s .  I n  a d d i t i o n ,  t h e  odor problem between ser- 

v i c i n g s  becomes a f a c t o r  a t  heav i ly  used rest s t a t i o n s .  

I t  i s  c u r r e n t l y  es t imated  for Montana t h a t  500 persons use the  com- 

f o r t  s t a t i o n  f a c i l i t i e s  each day du r ing  the  peak season. I n  o t h e r  more 

popula ted ,  h igh ly  t r a v e l l e d  a r e a s ,  the  number may be 1500 per day. 

E l e c t r i c i t y  and gas  a r e  a v a i l a b l e  a t  t h e  rest s t o p s  for power, s o  t h e  u n i t  

need no t  be self-powered. 

Evalua t ion  of the  computer search revea led  t h e  e x i s t e n c e  of a Hydro 

John waste management system (Figure 4 )  being developed f o r  NASA by 

General E lec t r ic  Space Div i s ion  a t  Val ley  Forge, Pennsylvania.  This s y s t e m  

uses  hea t  t rea tment  t o  convert  t h e  sewage t o  unobjec t ionable  products .  

Conversations and correspondence a r e  being c a r r i e d  on between General 

E lec t r i c  and t h e  Manned Spacec ra f t  Center  i n  Houston t o  determine what 

needs t o  be done, bo th  t e c h n i c a l l y  and a d m i n i s t r a t i v e l y ,  t o  make a down- 

to -ea r th  u n i t  t h a t  meets t h e  requirements of the  highway departments.  
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Impact: The computer search  ma te r i a l  l e f t  wi th  them f o r  eva lua t ion  

saved the  S t a t e  of Montana $15,000 i n  r e sea rch  c o s t s  (see a t tached  le t te r ) .  

Future  Impacts: A device such a s  the  Hydro John could be va luable  

t o  both the  biomedical and pub l i c  s e c t o r  agencies .  I n  p a r t i c u l a r ,  i t  

could serve t h e  needs of t h e  highway departments and the  park departments 

t o  process  sewage from rest s t a t i o n s ,  whi le  preserv ing  the eco log ica l  su r -  

roundings.  I n  a d d i t i o n ,  there i s  p o t e n t i a l  use by t r a n s p o r t a t i o n  systems 

such a s  r a i l r o a d s  and a i r l i n e s .  
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FIGURE 4a HYDRO JOHN SYSTEM LABORATORY PROTOTYPE 
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FIGURE 4b HYDRO JOHN SYSTEM BLOCK DIAGRAM 
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FORREST H. ANDERSON 
GOVERNOR 

LEWIS M. CHlTTlM 
STATE HIGHWAY ENGINEER HELENA. MONTANA 59601 

December 1, 1970 
IN REPLY REFER TO: 

2 

Joseph G .  Berke, D i r e c t o r  
Technology Applic a t  i ons  Team 
Stanford Research I n s t i t u t e  
Menlo Park,  C a l i f o r n i a  94025 

Dear M r .  Berke: 

We c e r t a i n l y  appreciated your v i s i t  t o  t he  Montana S t a t e  Highway Com- 
mission and the  information you r e t r i e v e d  from NASA f i l e s  r e l a t i v e  t o  research  
on the  d i s p o s a l  of  human wastes .  
p o l l u t i o n  must be solved i f  we are  t o  provide the  publ ic  w i th  d e s i r a b l e  r e s t  
a r eas  ad jacent  t o  highways e 

Our problem of d i s p o s a l  without  dangerous 

Your information was presented t o  M r .  L e w i s  M. Chi t t im,  S t a t e  High- 
way Engineer and a d e c i s i o n  was made t o  r e j e c t  a proposed research  s tudy  and 
develop o t h e r  sources  of  information such a s  General E l e c t r i c  Is i n c i n e r a t i o n  
u n i t s ,  e t c .  This  w i l l  save us  $15,000 i n  research  funds i n i t i a l l y  which was 
t h e  est imated c o s t  o f  P a r t  I o f  the  u n i v e r s i t y ’ s  proposal .  

P a r t  I included a l i t e r a t u r e  search,  a s tudy  of o t h e r  s t a t e  agencies 
and a r e p o r t  on the  “S ta t e  of  t he  Art’1. Par t  11, e t c ,  would do a c t u a l  research ,  
i f  r equ i r ed .  We now be l i eve  t h a t  s u f f i c i e n t  information i s  ava i l ab le  t o  solve 
t h e  problem. 

Many p r o b l e m a l s o  e x i s t  i n  road maintenance a s  more and more impoved 
mileage is added t o  our system. Keeping t r a f f i c  c o n t r o l  s igning b r i g h t  and more 
weather r e s i s t a n t ,  mechanizing patching of  a spha l t  highways by us ing  i n f r a  red or 
o t h e r  h e a t  sources  i n  a manner t h a t  w i l l  thaw frozen su r faces  s u f f i c i e n t l y  t o  
apply h o t  a spha l t  m a t e r i a l s  t o  the  patch and make it permanent and the  removal 
o f  i c e  and hard packed snow with radio- isotope thermal energy or o t h e r  s u i t a b l e  
h igh  energy source a re  a few of t he  c r i t i c a l  needs of  t he  t r a n s p o r t a t i o n  system 
t o  keep t h e   nation!^ highways sa fe  and convenient f o r  the  pu-blic, 

JOSEPH w. NASS. CHAIRMAN 
POPLAR 

JOHN J LEARY. VICE-CHA~RMAN G R COONEY WILLIAM M. KESSNER H S HANSON JOHN D. WHEELER. SECRETARY 



Joseph G. Berke December 1, 1970 Page 2 

I am su re  t h a t  a list of  problems o t h e r  t r a n s p o r t a t i o n  agencies  have 
asked about would be extremely va luable  t o  each s t a t e  highway department f o r  
many have l i k e  problems and w i l l  be i n t e r e s t e d  i n  poss ib l e  s o l u t i o n s .  

I am r e t u r n i n g  t h e  computer l i s t i n g  and wish t o  thank you again f o r  
your s e r v i c e ,  

Very truly yours ,  

LEWS M. CHITTIM, P.E., 
S t a t e  Highway Engineer- 

- 
B 

Research Engineer 

ECM/vs 

Enclosure 
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111. CONCLUSIONS 

The p a s t  s i x  months have shown a marked i n c r e a s e  i n  use r  acceptance 

of t h e  Technology Applicat ions Team program a t  SRI. This  can be measured 

by the  i n c r e a s i n g  number of c a l l s  rece ived  by the  TA Team from u s e r  agencies  

wi th  cu r ren t  problems. Re fe r r a l s  from cu r ren t  u se r s  t o  new use r s  a r e  

inc reas ing  a s  w e l l .  Users a r e  providing the i r  own technologica l  he lp  

and, when necessary ,  ma te r i a l s  f o r  t e s t i n g  a g a i n s t  new technology. 

On t h e  NASA s i d e ,  the  same inc reas ing  i n t e re s t  i s  ev iden t .  Personal  

contac ts  w i th  the  cen te r  s c i e n t i s t s  and engineers  a r e  growing, and the  

d i scuss ions  about problems a r e  covering more r e l evan t  information.  The 

NASA s t a f f  members, w e  f e e l ,  a r e  developing an i n c r e a s i n g l y  p o s i t i v e  out-  

look toward the  TU program and a r e  cooperat ing by he lp ing  w i t h  smal l  f e a s i -  

b i l i t y  s t u d i e s  and some adapt ive  engineer ing  work. 

W e  a n t i c i p a t e  t h a t  t h e  next s i x  months w i l l  see t h e  implementation 

of t r a n s f e r a b l e  technology and a gene ra l  i nc rease  i n  subs t an t ive  i n t e r -  

a c t i o n  and cooperat ion by a l l  concerned t o  so lve  problems r e l a t e d  t o  man's 

e a r t h l y  needs.  



Appendix A 
CURRENTLY ACTIVE PROBLEMS AS OF 

December 31, 1970 

S t a t u s  Code: (Problems a r e  l i s t e d  on t h e  fo l lowing  pages.) 

A .  

B .  

C .  

D. 

D '  

E .  

F. 

Problem D e f i n i t i o n  

Problem d e f i n i t i o n  inc ludes  t h e  i d e n t i f i c a t i o n  of s p e c i f i c  
technology-re la ted  problems through d i scuss ions  wi th  user  
agency personnel and t h e  p r e p a r a t i o n  of problem s t a t emen t s  
u s ing  nond i sc ip l ina ry  terminology, 

Information Searching 

Information r e l e v a n t  t o  a s o l u t i o n  is  being sought by compu- 
t e r  o r  manual in format ion  sea rch ing ,  or both .  

Problem Abs t r ac t  Dissemination 

An informat ion  sea rch  has revea led  no p o t e n t i a l  s o l u t i o n s ,  
and a problem a b s t r a c t  i s  being c i r c u l a t e d  t o  i n d i v i d u a l  
s c i e n t i s t s  and engineers  a t  NASA c z n t e r s  and con t r ac to r  
f a c i l i t i e s  t o  s o l i c i t  sugges t ions .  

Evalua t ion  

P o t e n t i a l l y  u s e f u l  in format ion  or technology has been 
i d e n t i f i e d  and i s  being eva lua ted  by t h e  team or t h e  problem 
o r i g i n a t o r ,  o r  bo th .  

Reevaluation 

The problem statement i s  being reeva lua ted  by t h e  u s e r  t o  determine 
continued in t e re s t  or t o  update,  or both .  

P o t e n t i a l  T rans fe r  

Information or technology has been eva lua ted  and found t o  
be of p o t e n t i a l  va lue  bu t  has not  been app l i ed .  

Follow-up A c t i v i t y  

A technology t r a n s f e r  has been accomplished, but f u r t h e r  
a c t i v i t y  ( i  .e ~, documentation, ob ta in ing  experimental  v a l i -  
d a t i o n  of u t i l i t y ,  cont inuing  mod i f i ca t ion ,  e t c . )  i s  r e q u i r e d .  
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Problem 
Number Problem T i t l e  

S t a t u s  
Code 

SRI/AP-1 

SRI/AP-2 

SRI/AP-3 

SRI/AP-4 

SRI/AP-5 

SRI /AP - 6 

SRI /AP-7 

SRI/AP-8 

SRI/AP-9 

Measuring Stack Plume Opacity i n  Low-Densi t y  Plumes 

Monitoring Reactive Hydrocarbon P o l l u t a n t s  i n  t h e  
Atmosphere 

An Improved Method f o r  Monitoring Nitrogen Oxides 
i n  t h e  Atmosphere 

An Objec t ive  Method of Assessing Odors i n  t h e  Atmos- 
phere  

Measuring Continuously t h e  P a r t i c u l a t e  Background 
and t h e  Source of Atmospheric P a r t i  c u l a t e s  

Analyzing Dispersed Aerosols and Trac ing  t h e  Sources 
by I d e n t i f y i n g  Thei r  Respective P a r t i c u l a t e  F r a c t i o n  

Monitoring Organic Vapors i n  t h e  Atmosphere 

Studying Aerosols i n  t h e  Laboratory and t h e  Atmos- 
phere 

The Role of Aerosols i n  Smog Formation 

SRI/AP-10 A Rapid Inspec t ion  Technique f o r  Tes t ing  Compliance 
of Motor Vehicles w i t h  Emission Standards 

SRI/AP-11 Monitoring of F luo r ides  i n  t h e  Atmosphere 

SRI/AP-13 S t a b i l i z i n g  Waste P i l e s  Ar i s ing  from Mining and 
Smelting Opera t ions  

SRI/AP-14 Continuous Measurement of Atmospheric Ozone 

SRI/AP-15 Development of an Atmospheric Beryll ium Monitor 

SRI/AP-16 S u l f u r i c  Acid M i s t  C o l l e c t o r  

SRI/AP-17 Remote Sensing of A i r  P o l l u t i o n  Damage t o  Vegetation 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

B 
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S t a t u s  
Code 

Problem 
Number 

SRI/C-1 

SR I /C-2 

SRI/C-3 

SRI/C-4 

SRI/C-5 

SRI/C-8 

SRI /C- 9 

SRI/C-10 

SRI /C-12 

SRI /C- 13  

SRI/C-14 

SRI/C-15 

SRI /C-16 

SRI/C-18 

SRI/C-19 

SRI/C-20 

SRI/C-21 

SR I /c-22 

SRI/C-23 

SRI/C-24 

SRI/C-25 

SRI/C-26 

SRI /C-2 7 

Problem T i t l e  

Measuring Ref l ec t ion  Spectra  of Very  Small Samples 

Determining Immunological P r o p e r t i e s  i n  Physio- 
l o g i c a l  Ma te r i a l s  

Enhancing of Cont ras t  on Questioned Documents 

Preserv ing  Vaginal Swabs 

Charac te r iz ing  and Ind iv idua l i z ing  H a i r  

D i g i t i z a t i o n  of F inge rp r in t s  

Comparison and C l a s s i f i c a t i o n  of Evidence I t e m s  

Determining the  Age of Wri t ing i n  Documents 

Simple Analy t ica l  Methods for Drugs 

E f f e c t  of Drugs on Driving A b i l i t y  

Immobilization of Bombs 

Charac te r i za t ion  of G l a s s  

Metal Detec tors  

S o i l  I d e n t i f i c a t i o n  and I n d i v i d u a l i z a t i o n  

D i f f e r e n t i a t i n g  Human Beings by Sweat Analysis  

C o r r e l a t i o n  of Tool Marks by M i  crotopologi  c a l  
Analyses of S t r i a e  

Methods of Tes t ing  Tools f o r  Agreement wi th  
Product ion Spe c i  f i ca t ions  

Simple Methods of Analysis  for Metals and Metal 
Products  

Cel l -Free Homogenization of Tissue  

R e t r i e v a l  Methods f o r  Toxicologica l  Case In fo r -  
mation 

Photographic  Methods for Surface C h a r a c t e r i s t i c s  

Educat ional  Methods i n  Analysis  

Residues from Hand Sweat or Film 

E 

C 

E 

E 

C 

D 

C 

C 

E 

C 

E 

E 

E 

A 

A 

A 

B 

E 

A 
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Problem 
Number 

SRI /T- 1 

SRI/T-2 

SRI /T- 1 9 

SRI /T-20 

SR I /T -2 3 

SRI/T-24 

SRI/T-27 

SRI/T-32 

SRI /T-35 

SRI/T-37 

SRI/T-3 8 

SRI/T-39 

SRI/T-40 

SRI/T-41 

SRI /T-4 2 

SRI /T-4 3 

SRI /T-4 4 

SRI/T-45 

SRI/T-46 

SRI /T-4 7 

SRI /T-4 8 

SRI/T-49 

S t a t u s  
Problem T i t l e  Code 

Or ig in  -Des  ti na t i o n  Pa t  t e r n  

Ve h i  c l e  Locator 

D 
B 

N o n d e s t r u c t i v e  Measurement of t he  Thickness of E 
Port land Cement Concrete Pavements 

Culver t  Deformation D '  

Measurement of Pavement Surface Texture 

P r o f i l e  Measurement of Pavement Surfaces  

Ref l ec t ive  Signs 

D '  

D '  

D '  

Impact Data Analysis C 

S t r u c t u r a l  Pavement Sect ions D '  

U l t r a v i o l e t  Degradation of Highway Signs 

On-Site Compression St rength  Measurements of 

D '  

Detect ion of Inc ip i en t  Rol le r  Bearing F a i l u r e  i n  
Rai l  Cars D 

Detection of Locked-in S t r e s ses  i n  Long Welded Ra i l s  D 

Nondestructive Test ing of Rai l  B u t t  Welds D 

Creat ion of Properly Scaled Levels of Wind Turbulence 
and Gust Ve loc i t i e s  f o r  Wind Tunnel T e s t s  D 

Instrumentat ion f o r  Close Range Photogrammetry A 

Por tab le  Device f o r  Recording Eye Motion D 

Fros t  Detect ion and Removal from Bridge Decks D 

Nondestructive Test ing of Large Metal S t ruc tu res  A 

Improved Rear Vision Device 

Sewage Processor  f o r  Highway R e s t  Stops 

Expandable Telemonitoring System 

A i r  P u r i f i c a t i o n  f o r  T o l l  Booths 
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Appendix B 
PRELIMINARY PROBU3M STATEMENTS 

f o r  Current Problems 
A i r  Po l lu t ion  

I I  SRI/AP-1 Measuring Stack Plume Opacity i n  Low Density Plumes" 

The present  method f o r  measuring s t ack  plume opaci ty  i n  low dens i ty  plumes 
r equ i r e s  v i sua l  comparison by an exper t  aga ins t  a set of s tandard panels  
known a s  the  Ringelmann Chart .  Ringelmann 1 i s  equivalent  t o  20% black 
and i s  t h e  cur ren t  l e g a l  l i m i t  i n  most urban a reas .  The number of sources 
continues t o  increase  and, t o  maintain present  v i s i b i l i t y  l e v e l s ,  plume 
opac i ty  soon must be cont ro l led  a t  some f r a c t i o n  of a Ringelmann 1. T h i s  
i s  beyond the c a p a b i l i t y  of the  sub jec t ive  method now used. 

SRI/AP-2 "Monitoring Reactive Hydrocarbon Po l lu t an t s  i n  the  Atmosphere" 

An instrument for monitoring those hydrocarbon po l lu t an t s  i n  the atmos- 
phere t h a t  a r e  r e a c t i v e  i n  photochemical smog would be much prefer red  
t o  the  t o t a l  hydrocarbon monitors now used. Photochemical smog develops 
when n i t rogen  oxides and c e r t a i n  hydrocarbons a r e  exposed t o  t h e  sun l igh t .  
The d i f f e r e n t  c l a s ses  of hydrocarbons present  i n  the atmosphere vary 
widely i n  t h e i r  photochemical r e a c t i v i t y ,  ranging from methane, which i s  
i n e r t ,  t o  the o l e f i n s  which a r e  very r e a c t i v e .  A d i r e c t  measurement of 
r e a c t i v e  hydrocarbons wnuld be much more meaningful a s  an a i r  po l lu t ion  
index than a r e  the  present  methods of i n f r a red  absorpt ion or flame ion iza t ion .  

SRI/AP-3 "An Improved Method f o r  Monitoring Nitrogen Oxides i n  the  
Atmosphere 'I 

Current methods of ana lys i s  f o r  atmospheric NOx a r e  based on color  develop- 
ment i n  s o l u t i o n ,  W e t  chemical methods of continuous gas ana lys i s  have 
inherent  problems and l i m i t a t i o n s  t h a t  make them d i f f i c u l t  t o  use.  A 
technique based on some o ther  property of n i t rogen  dioxide and n i t r i c  
oxide i s  badly needed. 

SRI/AP-4 "An Object ive Method of Assessing Odors i n  the  Atmosphere" 

Odor problems i n  a i r  po l lu t ion  a r e  d i f f i c u l t  t o  a s ses s  because the re  i s  
no genera l  ob jec t ive  measurement technique. Standardizat ion has been 
sought f o r  a number of years .  Because of the poss ib le  chemical complexity 
of odorous mixtures and the  v a r i a b i l i t y  of human o l f ac to ry  response,  
t he  problem i s  a d i f f i c u l t  one. A t  present  i t  i s  not poss ib le  t o  be 
q u a n t i t a t i v e  or even q u a l i t a t i v e  i n  specifying odor l i m i t s  or odor types.  
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SRI/AP-5 "Measuring Continuously the  P a r t i c u l a t e  Background and the  
Source of Atmospheric P a r t i c u l a t e s "  

A continuous measurement system is  needed t o  provide r ap id  assessment 
of sources  of p a r t i c u l a t e s  and of p a r t i c u l a t e  background condi t ions .  
P a r t i c u l a t e  concent ra t ions  i n  po l lu t ed  a i r  a r e  gene ra l ly  measured on a 
mass per  u n i t  volume b a s i s  by weighing the  ma te r i a l  co l l ec t ed  on a f i l t e r  
over a r e l a t i v e l y  long per iod of t i m e .  Smoke d e n s i t y  i s  measured very 
quick ly  by o p t i c a l  methods, but  such methods cannot r e l a t e  s i z e  d i s t r i -  
bu t ion  t o  mass concent ra t ion .  

I f  SRI/AP-6 Analyzing Dispersed Aerosols and Tracing the  Sources by 
I d e n t i f y i n g  t h e i r  Respective P a r t i c u l a t e  Frac t ion"  

Methods a r e  needed for making c r i t i c a l  i d e n t i f y i n g  ana lyses  of pa r t i cu -  
l a t e  m a t e r i a l  i n  urban a i r  f o r  determining the  source .  Although a n a l y s i s  
of a number of poss ib l e  elements may be of va lue ,  d i f f e r e n t i a t i o n  of the 
var ious  carbons would have the  g r e a t e s t  s i g n i f i c a n c e  and be t h e  bes t  over- 
a l l  comparator. 

SRI/AP-7 "Monitoring Organic Vapors i n  the  Atmosphere" 

Government s tandards  f o r  t o l e r a b l e  p o l l u t i o n  l e v e l s  a r e  con t inua l ly  being 
e s t a b l i s h e d  for p a r t i c u l a r  p o l l u t a n t s ,  but  a v a i l a b l e  monitoring i n s t r u -  
mentation does no t  n e c e s s a r i l y  i d e n t i f y  d i s c r e t e ,  important p o l l u t a n t s .  
Instruments t h a t  would cont inuously and s e p a r a t e l y  determine o l e f i n s ,  
a l i p h a t i c s ,  and aromatics  a r e  urgent ly  needed t o  monitor t hese  s p e c i f i c  
hydrocarbons and determine t o l e r a b l e  l e v e l s .  Instruments t o  monitor atmospheric 
aldehydes cont inuously a r e  a l s o  needed. 

SRI/AP-8 "Studying Aerosols i n  the Laboratory and the  Atmosphere" 

Aerosols may p lay  an important  r o l e  i n  smog formation.  Ins t rumenta t ion  
i s  needed f o r  f i e l d  and l abora to ry  measurements of organic  ae roso l s  
app l i cab le  down t o  low mass loadings and r e l a t i v e l y  small  sample volumes. 

SRI/AP-9 "The Role of Aerosols i n  Smog Formation" 

The poss ib l e  importance of ae roso l s  i n  smog formation i n  o the r  r o l e s  than 
a s  a l i g h t  s c a t t e r e r  i s  j u s t  beginning t o  be r e a l i z e d .  Aerosols may be 
a primary absorber  and a p a r t i c u l a t e  s i t e  f o r  chemical r e a c t i o n s .  Although 
t h e r e  have been many s u b j e c t i v e  observa t ions  t h a t  eye i r r i t a t i o n  appears  
worse on days s t a r t i n g  wi th  a heavy fog and t ransforming i n t o  smog, l i t t l e  
i s  known of the  e f f e c t  of fog i n  terms of chemical r e a c t i o n s  lead ing  t o  
smog man i fe s t a t ions .  
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SRI/AP-10 

More than  50 percent  of a i r  p o l l u t i o n  i n  most urban a r e a s  a r i s e s  from 
motor v e h i c l e  exhaust .  An accura t e ,  r ap id ,  s imple,  s tandard ,  and 
r o u t i n e  procedure i s  needed f o r  t e s t i n g  compliance of motor veh ic l e s  
wi th  emission s t anda rds .  

"Rapid Inspec t ion  Technique f o r  Tes t ing  Compliance of Motor 
Vehicle w i t h  Emission Standards" 

I t  SRI/AP-11 Monitoring of F luor ides  i n  the  Atmosphere" 

F luor ides  a r e  extremely t o x i c  t o  animals and p l a n t s  and a r e  normally 
present  i n  t he  s t a c k  emissions of aluminum and steel m i l l s  i n  gaseous 
or p a r t i c u l a t e  form. Although a w i d e  v a r i e t y  of p l a n t s  i s  suscep t ib l e  
t o  f l u o r i d e  damage, perhaps the more s e r i o u s  e f f e c t  i s  on amimals t h a t  
may consume fodder conta in ing  r e l a t i v e l y  high concent ra t ions  of f l u o r i d e s .  
A method i s  needed for monitoring atmospheric f l u o r i d e s  on a continuous 
or quasi-continuous b a s i s ,  

SRI/AP-13 " S t a b i l i z i n g  Waste P i l e s  Ar is ing  from Mining and Smelting 
Operations" 

Huge q u a n t i t i e s  of waste ,  c a l l e d  t a i l i n g s ,  a r i s e  from mining and smel t ing  
ope ra t ions .  These a r e  very f i n e  p a r t i c l e s  and a r e . e a s i l y  blown by the  
wind. Repeated wet t ing  has been t r i e d  t o  con t ro l  t h i s  blowing d u s t ,  
but i s  no t  very e f f e c t i v e  due  t o  evaporat ion of t h e  water and the  r ap id  
r a t e s  a t  which the ma te r i a l  accumulates. 

SRI/AP-14 "Continuous Measurement of Atmospheric Ozone" 

Dai ly  ozone concent ra t ion  maxima provide a d i rec t ,  unambiguous index 
of photochemical smog. The monitoring methods t h a t  have been developed, 
however, a r e  a f f e c t e d  by o the r  , s t rong  ox id iz ing  components a s soc ia t ed  
wi th  the  smog, such a s  n i t rogen  d ioxide .  An instrument  i s  needed 
f o r  continuous a n a l y s i s  of ozone. 

SRI/AP-15 "Development of an Atmospheric Beryll ium Monitor" 

The extreme t o x i c i t y  of beryl l ium oxide fumes i s  w e l l  know,and hazardous 
l e v e l  beryl l ium contamination i s  a p o t e n t i a l  t h r e a t  i n  the  v i c i n i t y  of 
rocke t  test f a c i l i t i e s  where beryl l ium f u e l  i s  burned. Under normal test 
condi t ions  these  f a c i l i t i e s  have the c a p a b i l i t y  of removing e s s e n t i a l l y  
a l l  of the beryl l ium fume from the  exhaust  gases  before  r e l e a s e  t o  the  
atmosphere. However, t he  p o s s i b i l i t y  of non-normal opera t ion  during 
t e s t i n g  a s  a r e s u l t  of malfunctioning of some system components makes 
urgent  t he  need f o r  a r ap id  response instrument  t o  provide continuous 
beryl l ium concent ra t ion  da ta  w i t h  an  alarm a c t i v a t e d  by t o x i c  threshold  
concent ra t ions  
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SRI/AP-16 "Su l fu r i c  Acid M i s t  Col lec tor"  

S u l f u r i c  ac id  i s  formed as the  oxidized end product i n  many i n d u s t r i a l  
exhaust  streams conta in ing  s u l f u r  gases .  
v i s i b l e  a i r  p o l l u t a n t ,  s c a t t e r i n g  l i g h t  so s t r o n g l y  t h a t  the apparent  
d e n s i t y  of t he  plume i s  much g r e a t e r  than  t h a t  of an equ iva len t  water  
d r o p l e t  plume. This  b u i l t - i n  d e t e c t o r  should be taken advantage of i n  
developing a method t o  remove completely t h e  s u l f u r i c  ac id  from stack 
gases  

I t  i s  an  undes i rab le  and h igh ly  

SRI/AP-17 "Remote Sensing of Vegetat ion Damage" 

A i r  p o l l u t i o n  vege ta t ion  damage i s  an i n c r e a s i n g l y  important  problem 
i n  a r e a s  of the  United S t a t e s  where photochemical and i n d u s t r i a l  smog 
occurrences a r e  common. A device  or system i s  needed t o  survey ex tens ive  
a r e a s  of f o r e s t  or f i e l d  crops f o r  a i r  p o l l u t i o n  damage, measuring t h e  
e x t e n t  of damage and i d e n t i f y i n g  the causa t ive  p o l l u t a n t .  

C r i m i n a l i s t i  cs 

SRI/C-l "Measuring Ref l ec t ion  Spectra  of Very Small Samples" 

A f r equen t  problem i n  c r i m i n a l i s t i c s  i s  t o  i d e n t i f y  an automobile from 
a small  amount of p a i n t  l e f t  on an ob jec t  i t  has scraped,  e s p e c i a l l y  
i n  hit-and-run cases ,  Sometimes s e v e r a l  square cent imeters  a r e  l e f t ;  
sometimes only about  a square m i l l i m e t e r .  I den t i fy ing  the  p a i n t  can 
l ead  t o  i d e n t i f i c a t i o n  of t h e  make of ca r ,  and even the  year and model 
sometimes 

SRI/C-2 "Determining Immunol ogi c a l  P r o p e r t i e s  i n  Physi o l  ogi  c a l  Ma ter i  a 1  s 

Mate r i a l s  a r e  needed f o r  i d e n t i f y i n g  immunological p r o p e r t i e s  ( i n  
a d d i t i o n  t o  s imple blood groupings) i n  phys io logica l  ma t t e r ,  p a r t i c u l a r l y  
d r i e d  blood and blood s t a i n s .  Many types of immunological c l a s s i f i c a t i o n  
a r e  known f o r  l i q u i d  blood. If these c l a s s i f i c a t i o n  methods could be 
appl ied  t o  blood s t a i n s  and d r i e d  blood, d e t e c t i o n  and convic t ion  of 
c r imina ls  would be a ided .  

SRI/C-3 "Enhancing of Cont ras t  on Quest ioned Documents" 

A n o n r e f l e c t i v e  t h i n  coa t ing  i s  needed t o  a s c e r t a i n  t h e  o rde r ing  of 
w r i t i n g  a t  crossovers  on quest ioned documents, when the  ques t ion  a r i s e s  
a s  t o  which of two cross ing  l i n e s  was w r i t t e n  f irst .  When l i q u i d  inks  
were i n  common use ,  t h i s  could be determined by t h e  flow of i n k  from t h e  
l a t e r  l i n e  i n t o  channels made by t h e  passage of t he  e a r l i e r  n ib ,  
T h i s  does not  work w i t h  t he  much more viscous b a l l  po in t  i n k s ,  For 
examination wi th  a scanning e l e c t r o n  microscope, a t h i n  gold coa t ing  
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i s  a p p l i e d ,  but i t s  specu la r  r e f l e c t i o n  makes microscopic examination 
very d i f f i c u l t .  An o p t i c a l l y  d u l l  s u b s t i t u t e  i s  d e s i r e d .  

SRI/C-4 "Preserving Vaginal Swabs" 

Whenever a complaint i s  made t h a t  involves  a p o s s i b l e  p rosecu t ion  f o r  
r ape ,  a vag ina l  swab of the  v i c t im  i s  secured .  Experience shows t h a t  
on ly  a smal l  f r a c t i o n  of the complaints develop i n t o  r ape  p rosecu t ions .  
I t  would t h e r e f o r e  be was tefu l  and p r o h i b i t i v e l y  expensive t o  examine 
a l l  t h e s e  samples immediately. P rese rv ing  the  samples a t  the  po in t  of 
o r i g i n  i s  desired s o  t h a t  t hey  can be examined when indic tment  i s  being 
considered--about one month. 

SRI /C-5 "Charac te r iz ing  and I n d i v i d u a l i z i n g  Hair 

Among the  most f r e q u e n t l y  found i t e m s  of phys i ca l  evidence a r e  samples 
of h a i r .  A t  p r e s e n t ,  i t  i s  n o t  p o s s i b l e  t o  e s t a b l i s h  p o s i t i v e  i d e n t i f i -  
c a t i o n  on the b a s i s  of h a i r  because only  a broad c l a s s i f i c a t i o n  can be 
obta ined .  I t  i s  d e s i r e d  t h a t  t h e  p o s s i b i l i t y  could be excluded t h a t  
another  pe r son ' s  h a i r  would a l s o  match the  sample. 

SRI /C- 8 "Di g i  ti za t i on of F i n g e r p r i n t s  

F i n g e r p r i n t s  a r e  c l a s s i f i e d  by a topo log ica l  system (number of r i d g e s  
between f e a t u r e s )  s i n c e  success ive  p r i n t s  of t h e  same f i n g e r  may vary 
i n  a r e a  covered and s i z e .  An au tomat ic  method i s  needed t o  r eco rd ,  
c l a s s i f y ,  t r a n s m i t ,  and r e t r i e v e  f i n g e r p r i n t s .  A t  t h e  p re sen t  t i m e  
most of t h i s  work i s  done manually. 

SRI/C-9 "Comparison and C l a s s i f i c a t i o n  of Evidence I t e m s "  

An au tomat ic  comparison method i s  needed, no t  on ly  t o  save  t i m e  and l a b o r ,  
bu t  a l s o  t o  c r e a t e  an o b j e c t i v e  record  t h a t  can be in t roduced  i n  evidence. 
This  d i g i t a l  or analog system should be a b l e  t o  compare an i t e m  of 
phys i ca l  ev idence ,  such a s  a t o o l  mark, b u l l e t ,  or f o o t p r i n t ,  w i t h  a 
comparison i t e m ,  a n d  allow r e t r i e v a l  of matching i t e m s  from a f i l e .  

SRI/C-10 "Determining the Age of Writing i n  Documents" 

When documents were w r i t t e n  i n  l i q u i d  i n k ,  o x i d a t i v e  changes of the  i n k  
and r e a c t i o n s  of i t s  components w i t h  t he  c e l l u l o s e  and l i g n i n  of t h e  
paper permi t ted  a t  l e a s t  approximate d a t i n g .  B a l l  p o i n t  i n k s ,  however, 
a r e  s u b j e c t  t o  very  slow ox ida t ion  changes, and i n k  formula t ions  inc lude  
an o i l - s o l u b l e  or polya lcohol  base,  a d i spe r sed  polymer, and a dye or 
pigment. Information i s  needed t h a t  can l ead  t o  a n a l y t i c a l  methods f o r  
determining t h e  age of such i n k  d e p o s i t s .  
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SRI/C-12 "Simple Analy t ica l  Methods f o r  Drugs" 

There are two types  of drug a n a l y s i s :  de te rmina t ion  of t h e  i d e n t i t y  
of s e i zed  samples and de termina t ion  of drug l e v e l s  i n  blood, u r i n e ,  or 
o the r  phys io logica l  specimens, The l a t t e r  i s  much harder  and may l ead  
t o  wrongful convic t ions  based on i n f e r i o r  evidence Chemical Separa t ion  
procedures followed by gas chromatography, w i t h  c o l l e c t i o n  of the e f f l u e n t s  
f o r  i n f r a r e d  spectrophotometry or mass spec t romet ry , i s  a s a t i s f a c t o r y  
method; however, most c r i m i n a l i s t i c s  l a b o r a t o r i e s  do no t  have t h i s  
equipment e 

SRI/C-13 "Effect of Drugs on Driving A b i l i t y "  

I l l i c i t  drugs ,  p r e s c r i p t i o n  drugs ,  and even some cold remedies t h a t  a r e  
s o l d  over the  counter  can impair  d r i v i n g  a b i l i t y .  However, law enforce-  
ment a u t h o r i t i e s  have l i t t l e  or no q u a n t i t a t i v e  informat ion  on the i r  
e f fec ts ,  e s p e c i a l l y  as these r e l a t e  t o  t he  manual s k i l l s ,  r e a c t i o n  t i m e s ,  
and judgment f a c t o r s .  Such information would h e l p  ob ta in  convic t ions  
of moto r i s t s  who d r i v e  under the  in f luence  of drugs and mighd; a l s o ,  
i f  widely d isseminated ,  prevent  people from d r i v i n g  dangerously.  

SRI/C-14 "Immobilization of Bombs" 

A l l  l a r g e  p o l i c e  f o r c e s  have bomb squads t o  cope w i t h  bombs l e f t  by 
c r imina l s .  One element t h a t  i s  common t o  both crude and s o p h i s t i c a t e d  
bombs i s  an e l e c t r i c  i n i t i a t i o n ,  u s u a l l y  i n t e r n a l  b a t t e r i e s .  Dropping 
the  bomb i n t o  l u b r i c a t i n g  o i l  r e q u i r e s  moving t h e  bomb and t h e r e f o r e  i s  
n o t  considered s a f e .  A disarming method i s  sought t h a t  does no t  involve 
moving t h e  bomb. 

SRI/C-15 "Charac te r iza t ion  of Glass " 

I t  i s  a deeply s a t i s f y i n g  moment f o r  an i n v e s t i g a t o r  when he can take  
a p iece  of g l a s s  found a t  the  scene of a f a t a l  hit-and-run acc iden t  
and f i t  it p r e c i s e l y  i n t o  the gap l e f t  i n  the broken head l igh t  of the 
s u s p e c t ' s  ca r .  Unfor tuna te ly ,  the g l a s s  i s  u s u a l l y  s h a t t e r e d  i n t o  
fragments t o o  small  f o r  r econs t ruc t ion .  Therefore ,  g l a s s  c h a r a c t e r i s t i c s  
must be determined t o  compare w i t h  t h e  known p r o p e r t i e s  of g l a s s  i n  
var ious  makes of c a r s ,  inc luding  r e f r a c t i v e  index ,  elementary composition, 
and hardness .  

SRI /C - 16 " M e t  a1 D e  t e ct or s " 

B u l l e t s ,  guns,  keys ,  b u r g l a r ' s  t a o l s  a r e  some of t h e  metal  o b j e c t s  o f t e n  
soughtduring a p o l i c e  i n v e s t i g a t i o n .  These may be imbedded i n  a wa l l  
or tree and may be f e r r o u s  or non-ferrous.  Metal d e t e c t o r s  designed 
t o  detect  land mines are no t  s a t i s f a c t o r y  f o r  i n v e s t i g a t i v e  purposes .  
Apparently s p e c i a l l y  designed d e t e c t i o n  ins t ruments  a r e  needed. 
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SRI/C-18 "Soi 1 I d e n t i  f i c a t  i on and Ind iv idua l i za t ion"  

I n  the commission of a crime, the  p e r p e t r a t o r  o f t e n  leaves  or picks  up 
s o i l .  Where s o i l  from the  crime scene can be co r re l a t ed  completely wi th  
s o i l  found on a suspec t ,  t he  f i r s t  s t e p  i n  i n d i v i d u a l i z i n g  the specimens 
i s  achieved. The second s t e p  i s  t o  consider  t he  p r o b a b i l i t i e s  of t he  
environmental d i s t r i b u t i o n  of s o i l  c o n s t i t u e n t s ,  inc luding  mineral  ma t t e r ,  
b i o l o g i c a l  mat te r ,  and a r t i f i c i a l  ma t t e r .  Since specimen q u a n t i t i e s  a r e  
f r equen t ly  amounts producing a c lo th ing  smear or f i l l i n g  a shoe n a i l h o l e ,  
a sys t ema t i c  method i s  needed t o  q u a l i t a t i v e l y  and q u a n t i t a t i v e l y  
cha rac t e r i ze  s o i l  c o n s t i t u e n t s  i n  small  samples. 

SRI/C-19 D i f f e r e n t i a t i n g  Human Beings by Sweat Analysis" 

The stress dur ing  a cr iminal  v i o l a t i o n  inc reases  the  chances t h a t  human 
sweat w i l l  be l e f t  a t  t he  scene through con tac t ,  such a s  f i n g e r p r i n t s .  
Clothing l e f t  a t  the scene i s  a p t  t o  bear sweat s t a i n s .  Information 
from an a n a l y s i s  of sweat i s  needed. T h i s  might inc lude  de te rmina t ion  
of human o r i g i n  by p r e c i p i t i n  test  and blood group i f  a s e c r e t o r  (80% 
of popula t ion) .  Microscopic f l o r a  and fauna would bear cons idera t ion  
a s  t o  q u a l i t a t i v e  d i s t r i b u t i o n  among i n d i v i d u a l s .  

SRI/C-20 "Corre la t ion  of Tool Marks by Microtopological  Analyses of S t r i a e "  

Many crimes r e q u i r e  the use of t o o l s  and these o f t e n  leave  marks, The 
microscopic v a r i a t i o n s ,  on the order  of a microinch, i n  a crime scene 
mark and those  of a mark made by a suspected t o o l  a r e  juxtaposed w i t h  
a comparison micros cope by p resen t  techniques.  Low -angle i n c i d e n t  l i g h t  on 
the marks produces a h i l l -and-va le  r e n d i t i o n  of t he  s t r i a e .  These a r e  
ad jus t ed  by r e l a t i v e  movements t o  a l i g n  t h e  two marks, r e s u l t i n g  i n  
mismatches. A technique i s  needed f o r  r e t r i e v i n g  p r o f i l e  information 
from s t r i a e  produced by t o o l s  and c o r r e l a t i n g  p r o f i l e s  from t h e  same 
t o o l  a t  d i f f e r e n t  t i m e s .  

SRI/C-21 "Methods of Tes t ing  Tools f o r  Agreement w i t h  Production 

I n  s c i e n t i f i c  crime d e t e c t i o n ,  recovered t o o l s  or broken t o o l  p a r t s  can 
provide c lues  t o  p e r p e t r a t o r s  i f  t h e  t o o l s  can be t r aced  t o  a manufacturer 
or f a b r i c a t o r  or i f  t h e  manufacturing mode can be s p e c i f i e d .  Where no 
trademark or o the r  i d e n t i f i c a t i o n  i s  a v a i l a b l e ,  a su r f ace  f i n i s h e d  by 
a gr inding  wheel w i l l  p r e sen t  s u r f a c e  d i s c o n t i n u i t i e s  t h a t  can be t r aced .  
Information on m a t e r i a l s ,  forming procedures ,  and f i n i s h i n g  techniques 
obta inable  from t h e  f i n a l  t o o l  product can be a tremendous a i d  t o  
c r imina l  i n v e s t i g a t i o n .  

Speci f i  ca t ions"  
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SRI/C-22 "Simple Methods of Analys is  f o r  Metals and Metal Products" 

Metal o b j e c t s  a r e  f r equen t  i t e m s  i n  c r imina l  ca ses ,  e . g . ,  o b l i t e r a t e d  
s e r i a l  number p l a t e ,  toolmark on l o c k ,  bomb fragments.  Determination 
of m e t a l l i c  composition can f a c i l i t a t e  o t h e r  ana lyses  a s  w e l l  a s  serve 
t o  i d e n t i f y  t h e  sou rce .  .A spectrographic approach i s  no t  always a v a i l -  
a b l e  i n  crime l a b o r a t o r i e s ,  whereas a w e t  chemical approach i s  e a s i l y  
u t i l i z e d .  

SRI/C-23 "Cell-Free Homogenization of Tissue" 

The e x t r a c t i o n  of o rgan ic  poisons (and t h e i r  me tabo l i t e s )  from b i o l o g i c a l  
t i s s u e  i s  approached by techniques such a s  simple d i f f u s i o n ,  mechanical 
r u p t u r e ,  and d i f f e r e n t i a l  s o l u b i l i t y .  Since a q u a l i t a t i v e  i d e n t i f i c a t i o n  
i s  t h e  f i r s t  s t e p ,  t h e  e x t e n t  of e x t r a c t i o n  i s  t r aded  of f  or balanced 
a g a i n s t  t h e  speed, s e n s i t i v i t y ,  and s p e c i f i c i t y  of a n a l y s i s .  I f  t h e  
subsequent p u r i f i c a t i o n  i s  no t  unduly time-consuming, an automated system 
t o  r u p t u r e  a l l  cells i n  a s i n g l e  specimen would reduce t h e  t i m e  necer, a r y  
f o r  ope ra to r  a t t e n t i o n  and y i e l d  a more complete e x t r a c t i o n .  

SRI/C-24 "Ret r ieva l  Methods f o r  Toxicologica l  Case Information" 

The number of drug abuse cases ,  f a t a l  and n o n f a t a l ,  i s  on t h e  o rde r  of 
2 m i l l i o n  cases  pe r  yea r .  A complete t o x i c o l o g i c a l  i n v e s t i g a t i o n  i s  
e s s e n t i a l  i n  each case  of d e a t h  and i n  many n o n f a t a l  ca ses ,  s o  t h a t  u l t i -  
mately t h e  r o l e s ,  d i r e c t  and i n d i r e c t ,  of s p e c i f i c  exogenous chemicals 
may be a s ses sed .  An informat ion  s t o r a g e  and r e t r i e v a l  system of a 
gene ra l i zed  n a t u r e  i s  d e s i r e d  f o r  d a t a  from t o x i c o l o g i c a l  ca ses .  

SRI/C-25 "Photographic Methods f o r  Sur face  C h a r a c t e r i s t i c s "  

Surface  c h a r a c t e r i s t i c s  a r e  o f t e n  d i f f i c u l t  t o  photograph because of 
problems of r e f l e c t a n c e  or l ack  of c o n t r a s t ,  or both .  C r i m e  l a b o r a t o r i e s  
f r e q u e n t l y  have very  minute c h a r a c t e r i s t i c s  a s  important i t e m s  of evidence 
( i n  a d d i t i o n  t o  v i s u a l  a n a l y s i s ) .  

SRI/C-26 "Educa t i ona 1 Methods i n  Analysis ' I  

Approaches t o  t h e  a n a l y s i s  of an unknown a r e  c r i t i c a l  elements i n  t h e  
educa t ion  of a f o r e n s i c  s c i e n t i s t .  The need i s  expressed f o r  methods 
designed t o  enhance t h e  o r i e n t a t i o n  of a s c i e n t i s t  t o ,  or t o  gu ide  t h e  
development of a s t u d e n t  i n ,  t h e  s e l e c t i o n  of r e t r i e v a l  schemes f o r  t h e  
informat iona l  con ten t s  from an o b j e c t  of evidence. 
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SRI/C-27 "Residues from Hand Sweat or Film" 

F i n g e r p r i n t s  l e f t  a t  t h e  scenes of crimes a r e  usua l ly  i n v i s i b l e  and are 
found on a v a r i e t y  of s u r f a c e s .  F a i r l y  p r e c i s e  informat ion  a s  t o  the  
na tu re  of t he  f i l m  found on human hands and t h e  d e p o s i t s  from t h a t  f i l m  
on var ious  su r faces  i s  needed. With t h i s  in format ion ,  new and improved 
methods can be fo rmula t ed ' fo r  d e t e c t i o n  and r e t r i e v a l .  

Transpor t a  ti on 

SRI/T-1 "Origin-Destination P a t t e r n "  

A very inexpensive,  po r t ab le  device  t h a t  could ''mark'' a bus passenger 
a s  he e n t e r s  t h e  bus and i d e n t i f y  h i m  a s  he l eaves  would make poss ib l e  
the  development of equipment t o  record  d a t a  on the  o r i g i n  and d e s t i n a t i o n  
p a t t e r n  and f a r e  mix of a t r a n s i t  system. This  would g r e a t l y  a i d  i n  
e f f e c t i v e l y  r o u t i n g  and schedul ing buses ,  and reduce the  number of t r a n s -  
f ers . 
SRI/T-2 "Vehicle Locator" 

T r a n s i t  ope ra to r s ,  po l ice ,and  highway p a t r o l s  need an inexpensive device  
t o  t r a c k  a veh ic l e  and compute i t s  l o c a t i o n  coord ina tes  f o r  automatic  
r e p o r t i n g  t o  a c e n t r a l  d i spa tche r .  A s y s t e m  t h a t  would t r ansmi t  the  
v e h i c l e ' s  l o c a t i o n  when i n t e r r o g a t e d  by the  d i spa tche r  would permit i d e n t i -  
f i c a t i o n  of i t s  l o c a t i o n  when t h e  o f f i c e r  i s  occupied ou t s ide  the  veh ic l e .  

SRI/T-19 "Nondestructive Measurement of the  Thickness of Por t land  Cement 
Concrete Pavements'' 

I t  is  necessary  i n  both  newly l a i d  and o l d e r  Por t l and  cement concre te  
pavements t o  determine t h e  th i ckness  w i t h  some degree of accuracy.  For 
new pavements, measurement i s  necessary t o  ensure  t h a t  cons t ruc t ion  
s p e c i f i c a t i o n s  have been m e t .  For o lde r  pavements, load car ry ing  c a p a b i l i t i e s  
must be assessed. A r a p i d ,  inexpens ive ,  and accu ra t e  method i s  needed t o  
measure t h e  th ickness  of the  f i n i s h e d  Por t l and  cement concre te  pavements, 
by nondes t ruc t ive  means. 

SRI/T-ZO "Culvert Deformation" 

Highway b u i l d e r s  use a g r e a t  many corrugated steel c u l v e r t s  t o  ca r ry  water 
through highway f i l l s .  The p resen t  des ign  formulae were developed f o r  
c u l v e r t s  buried i n  l i g h t  or moderate f i l l  h e i g h t s .  These may be inade- 
qua te  f o r  t he  h igh  f i l l s  used i n  many modern highways. Equipment i s  needed 
t o  measure the  deformation of a steel  c u l v e r t  dur ing  placement of the  
f i l l  and f o r  s e v e r a l  years  t h e r e a f t e r ,  
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SRI/T-23 "Measurement of Pavement Surface Texture" 

The sk id - re s i s t ance  of automotive tires i s  a func t ion  of t h e  s u r f a c e  tex-  
t u r e  of t h e  pavement. Severa l  methods have been developed t o  measure 
t e x t u r e  and c o r r e l a t e  i t  w i t h  sk idding  and hydroplaning, bu t  a l l  a r e  t i m e -  
consuming t o  use ,  A r a p i d  t e s t ,  p re fe rab ly  e l e c t r o n i c ,  is  needed t o  measure 
t h e  s u r f a c e  t e x t u r e  of highway pavement. 

SRI/T-24 " P r o f i l e  Measurement of Pavement Surfaces"  

Today's modern highways demand smooth s u r f a c e s  t o  provide f o r  s a f e t y  and 
comfort a t  high speeds Surface to l e rances  f o r  new pavement cons t ruc t ion  
are o r d i n a r i l y  g iven  i n  terms of a maximum a l lowable  v e r t i c a l  d e v i a t i o n  
from a t r u e  plane i n  a given ho r i zon ta l  d i s t a n c e .  A high speed,  accu ra t e ,  
p r o f i l e  measuring device  t o  be opera ted  a t  maximum automobile highway 
speeds i s  needed. 

SRI/T-27 "Ref lec t ive  Signs" 

Highway s i g n s  use  r e t r o - r e f l e c t i v e  m a t e r i a l s  i n  the  form of sheets or 
p l a s t i c  bu t tons ,  a l l  having a smooth, t r anspa ren t  s u r f a c e  covering. When 
t h i s  s u r f a c e  i s  covered w i t h  dew, t h e  r e f r a c t i o n  and s c a t t e r i n g  of l i g h t  
from t h e  water  d r o p l e t s  des t roy  t h e  r e t r o - r e f l e c t i v e  cha rac t e r  of t he  
material .  A m a t e r i a l  or coat ing i s  needed t o  preserve  these r e t r o -  
r e f l e c t i v e  p r o p e r t i e s  i n  dew-forming cor,dit ions.  

SRI/T-32 "Impact Data Analysis"  

Highway l a b o r a t o r i e s  test automobiles and wayside s t r u c t u r e s  under impact 
t o  develop s t r u c t u r e s  o f f e r i n g  d u r a b i l i t y  and maximum p r o t e c t i o n  t o  the  
d r i v e r .  Data r e s u l t i n g  from impact tests must be compared wi th  a passenger 
s u r v i v a l  c r i t e r i o n .  P r i o r  t o  b e i n g  used f o r  t h i s  purpose,  the d a t a  
must be reduced t o  meaningful terms. Descr ip t ions  of bo th  analog and 
d i g i t a l  techniques involved i n  f i l t e r i n g  no i se ,  i n t e g r a t i n g ,  and computing 
a r e  d e s i r e d .  

SRI/T-35 "On S i t e  Compression S t r eng th  Measurements of S t r u c t u r a l  
Pavement Sec t ions"  

The s t r e n g t h  of a g iven  concrete  v a r i e s  w i t h  a number of f a c t o r s ,  the  
most important  being compressive s t r e n g t h  of the  cement p a s t e ,  g rada t ion  
and s t r e n g t h  of the aggrega tes ,  the mix propor t ions ,  the water-cement r a t i o ,  
and cur ing  methods. A r a p i d ,  cheap and accu ra t e  method i s  needed t o  
measure the  s t r u c t u r a l  s t r e n g t h  of the f i n i s h e d  concre te  pavement. 

SRI/T-37 " U l t r a v i o l e t  Degradation of Highway Signs" 

Curren t ly  t h e  r e f l e c t i v e  ma te r i a l  used on highway s i g n s  degrades a f t e r  a 
per iod of t i m e  due t o  exposure t o  t h e  s u n ' s  u l t r a v i o l e t  r a d i a t i o n ,  A 
method or process  or a new ma te r i a l  i s  needed t h a t  w i l l  prevent  or resist 
t h e  degrading e f f e c t s  of u l t r a v i o l e t  r a d i a t i o n  i n  r e f l e c t i v e  m a t e r i a l s  
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SRI/T-38 "Detection of I n c i p i e n t  Ro l l e r  Bearing F a i l u r e  on R a i l  Cars" 

Derailment i s  a t y p i c a l  consequence of bear ing  f a i l u r e .  A r a t e  of f a i l u r e  
t h a t  i s  t o l e r a b l e  i n  r o u t i n e  f r e i g h t  s e r v i c e  w i l l  be i n t o l e r a b l e  i n  very 
h igh  speed passenger s e r v i c e  f o r  which a lower f r i c t i o n ,  more r e l i a b l e  
bear ing  than  t h e  j o u r n a l  bear ing  i s  necessary.  Ro l l e r  bear ings a r e  capable 
of long ,  t roub le - f r ee  s e r v i c e ,  bu t  t hey  l a c k  the  early-warning charac- 
ter is t ics  of t h e  j o u r n a l  bear ing.  Therefore ,  r a i l r o a d s  fol low s t r ic t  
r u l e s  about  i n s p e c t i o n  procedures . I n  a d d i t i o n ,  bear ings  on cars t h a t  
have been involved i n  c o l l i s i o n s  or derai lment  must be disassembled and 
inspec ted  i n  an expensive shop ope ra t ion .  A device  i s  needed t o  warn of 
i n c i p i e n t  f a i l u r e  of r o l l e r  bear ings on r a i l  c a r s .  

SRI/T-39 "Detection of Lock-In S t r e s s  i n  Long Welded Ra i l s "  

Modern r a i l r o a d  t r a c k  i s  l a i d  i n  very  long,  continuous l eng ths  of welded 
r a i l s .  Thermal stresses bu i ld  up i n  such a s t r i p ,  bu t  a r e  normally d i s -  
t r i b u t e d  along the  r a i l .  I f  t i es ,  ba l l a s t ,  or anchors a r e  d i s tu rbed  by 
maintenance or r e p a i r  work performed a t  a d i f f e r e n t  temperature from t h a t  
a t  which the  r a i l  was l a i d ,  stress may be r e l i e v e d  i n  one s e c t i o n  and 
accumulate i n  another .  On a hot  day a s u f f i c i e n t l y  l a r g e  compressive stress 
may bu i ld  up t o  buckle the r a i l  d e s p i t e  the l a t e r a l  r e s t r a i n t  by the  t ies  
and form a sun k ink .  A device i s  needed t h a t  can t r a v e l  a long a steel 
r a i l  and measure i t s  stress condi t ion .  

SRI/T-40 "Nondestructive Tes t ing  of Ra i l  But t  Welds" 

The q u a l i t y  of welds i n  continuous welded r a i l  i s  very important  t o  t h e  
s a f e t y  of the  r e s u l t a n t  t r a c k .  The shop welding process  i s  f a s t .  The 
INelds a r e  checked w h i l e  s t i l l  cool ing by Magnaflux device;  however, 
i n t e r n a l  defects are e a s i l y  missed. The u l t r a s o n i c  tes t  used i n  t h e  
f i e l d  i s  n o t  app l i ed  t o  shop welds because the  necessary  cool ing t i m e  
i s  too  long .  A nondes t ruc t ive  test i s  needed t h a t  can func t ion  w i t h  t h e  
r a i l  a t  500°F minimum, p re fe rab ly  t o  900°F. 

SRI/T-41 "Creation of Proper ly  Scaled Levels of Wind Turbulence and 
Gust V e l o c i t i e s  f o r  Wind Tunnel T e s t s "  

Techniques are needed f o r  c r e a t i n g  n a t u r a l  wind turbulence  f o r  s p a t i a l  
and temporal measurements i n  wind tunne l s .  Scale-model b r idges ,  bu i ld ing ,  
and so  f o r t h  a r e  s tud ied  w i t h  s imulated wind condi t ions  up t o  100 mph. 
The model s i z e s  a r e  about  5 f t  long and a r e  s tud ied  i n  a 6-f t -square open 
t h r o a t  wind tunnel .  

11 SRI/T-42 Ins t rumenta t ion  f o r  Close Range Photogrammetry" 

Measurement of t he  very  s l i g h t  motions of l a r g e  s t r u c t u r e s  such a s  br idge  
p i l i n g s ,  base s t r u c t u r e s ,  and l a r g e  e a r t h  f i l l s  a t  d i s t a n c e s  of 20 t o  
200 f t  i s  d e s i r e d ,  I n  many cases ,  t h e  i t e m  under s tudy i s  i n a c c e s s i b l e  
t o  r o u t i n e  types of i n s t rumen ta t ion  and measurement techniques.  
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SRI/T-43 "Portable  Device f o r  Recording Eye Motion" 

A po r t ab le  device  i s  needed t o  monitor ey? motion of veh ic l e  d r i v e r s .  
How a highway s i g n  i s  r ead ,  whether co lors  or le t ter  s i z e s  have an e f f e c t ,  
whether f l a s h i n g  l i g h t s  near a highway s i g n  a r e  d i s t r a c t i n g ,  and how 
f a t i g u e ,  n a r c o t i c s ,  and p o l l u t i o n  combine w i t h  t he  o the r  ques t ions ,  a r e  
of i n t e r e s t  t o  r e sea rche r s  i n  the  highway s i g n  f i e l d .  

SRI/T-44 "Frost  Detect ion and Removal from Bridge Decks" 

Ice or f r o s t  on br idge roadways, a t  a t i m e  when the  approach pavements 
remain i c e -  and f r o s t - f r e e ,  has been accepted a s  a s a f e t y  hazard i n  many 
s t a t e s .  Because the  br idge i tself  i s  exposed t o  moisture and winds from 
a l l  sides, ice and f r o s t  gene ra l ly  form on the  decks before  appearing on 
the  approaches.  A d e t e c t o r  i s  needed t o  i n d i c a t e  the  formation of i c e  or 
f r o s t  on the  roadway of a highway br idge .  Also needed i s  a method, 
t r i g g e r e d  by the  d e t e c t o r ,  t o  remove such i c e  and f r o s t .  

SRI/T-45 "Nondestructive Tes t ing  of Large Metal S t ruc tu res"  

Methods a r e  requi red  t o  t e s t  l a r g e  metal s t r u c t u r e s ,  e s p e c i a l l y  b r idges ,  
f o r  s t r u c t u r a l  i n t e g r i t y .  Solu t ions  should consider  the  impedance t o  
smooth t r a f f i c  flow dur ing  t e s t i n g ,  s i m p l i c i t y  of t he  t e s t  and r e l i a b i l i t y  
of ope ra t ion .  There? a r e  approximately 500,000 br idges  on U.S. highways and 
no d e f i n i t i v e  way t o  determine which ones a r e  s t r u c t u r a l l y  s a f e .  

SRI/T-46 "Improved Rear Vision Device" 

The l a c k  of a c l e a r  180' r e a r  view from veh ic l e s  poses a continuous s a f e t y  
problem, An improved r e a r  v i s i o n  device i s  needed f o r  motor veh ic l e s .  

SRI/T-47 "Sewage Processor  f o r  Highway Rest Stops" 

Since most highway r e s t  s tops  a r e  loca t ed  i n  r u r a l  a r e a s ,  some thought 
: lust  be given t o  preserv ing  t h e  eco log ica l  surroundings by thoroughly 
processing the sewage e f f l u e n t  from the  comfort s t a t i o n .  A se l f -conta ined  
sewage processing u n i t  i s  d e s i r e d ,  r equ i r ing  l i t t l e  maintenance. 

SRI/T-48 "Expandable Telemonitoring System" 

An expandable te lemoni tor ing  system i s  needed t h a t  i s  capable of expansion 
without adding apprec iab ly  t o  the  cable  s i z e .  Because of the l a r g e  number 
of i n t e r s e c t i o n s  i n  most c i t i e s ,  wires t o  t h e  computer have l i m i t e d  t h e  
system. The composite cable  i s  too  l a r g e  t o  t i e  t o  the  computer. 

SRI/T-49 " A i r  P u r i f i c a t i o n  f o r  T o l l  Booths" 

There i s  a need f o r  an economically f e a s i b l e  sys tem f o r  providing p u r i f i e d  
a i r  t o  t o l l  booths i n  an environment having a high concent ra t ion  of com- 
pounds from vehi c l e  exhausts  e 
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